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(54) Title: CURABLE COMPOSITION 
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(57) Abstract: A curable composition which has improved compatibility between a high-molecular polyether polyol and a vinyl 
polymer and attains excellent mechanical properties. The curable composition comprises a polyether polymer (I) having at least 
one crosslinkable functional group and a number-average molecular weight of 10,000 or higher and a vinyl polymer (II) which is 
compatible with the polyether polymer (I) and has at least one crosslinkable functional group at a polymer end. Examples of the 
vinyl polymer (II) include butyl acrylate/ethyl acrylate/octadecyl acrylate copolymers. 
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o) i>^aw*u> \ 

[0063] — (3) <Di\&m* M?fcmz.MB1rZ,tj;b^ 

CH = CHCH X, CH = C(CH )CHX, CH =CHC(H) (X)CH „ CH = C(C 

2 22322 32 

H )C(H) (X)CH „ CH =CHC(X) (CH ) „ CH =CHC(H) (X)CH, CH =C 



3 2 



2 5 



HC(H) (X)CH(CH ) , CH =CHC(H) (X)CH, CH =CHC(H) (X)CH C 

322 652 26 

H „ CH =CHCHC(H) (X) -CO R, CH =CH(CH ) C(H) (X) -CO R, CH 

52 2 22 22 2 

= CH(CH ) C(H) (X) -CO R, CH = CH(CH ) C(H) (X) -CO R, CH =C 

2 23 22 28 22 

HCHC(H) (X) -CH.CH =CH(CH ) C(H) (X) — C H N CH =CH(CH ) 

2 652 22 652 23 

C(H) (X) -C H „ 

6 5 

(iifE^^-^&^V^C, Xte 



/H, TV— /l^I, T5v^/V^) 

[0064] T/V^/VK^^i-^/Nny^^/V^^/H^^^A^J^tf^^fef*. 

o-, m-, p-CH =CH- (CH ) C H -SO X, o-, m-, p-CH =CH- ( 

2 2 n 6 4 2 2 



CH ) -O-C H -SO X, 

2 n 6 4 2 

(_h|B(D#^;^*DV^, xte 



[0065] ifB^tt^y/VS^Wi-^W^^P^Vib^^UT^^^Pg^^tLT , 0»J;ltf— 
R 6 R 7 C(X)-R 8 -R 9 -C(H) (R 5 )CH -[Si(R n ) (Y) O] — Si(R 12 ) (Y) (4 

2 2-b b m 3-a a 

) 

OCT, R\ r\ r\ r\ r\ XttJifBfcllUC, R x \ R 12 «, V>-fttfe^*#:l~20(D 
T/V^r/l^ TU— /V^, T7/^;H, *fcf*(R') SiO- (R' fe$i^lWa~20CDl 

3 

ft©Kft*iStl)oT, 3icDR , {i|^--efcottJ:<, M^oTv^Tfe^v^-e^ 



12 
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2, ttHfe3&, Ikfc, b^O, 1, ^{i2^i~ 0 mfe0~19<DMWtX&Z> o fcfcU a 
XCH C(0)0(CH ) Si(OCH ) „ CHC(H) (X)C(0)0(CH ) Si(OCH ) , (C 

2 2n 333 2n 33 

H ) C(X)C(0)0(CH ) Si(OCH ) N XCH C(0)0(CH ) Si(CH ) (OCH ) „ 

32 2 n 33 2 2 n 3 32 

CHC(H) (X)C(0)0(CH ) Si(CH ) (OCH ) „ (CH ) C(X)C(0)0(CH ) Si 

3 2n3 3232 2n 

(CH ) (OCH ) , 

3 3 2 

XCH C (O) O (CH ) O (CH ) Si (OCH ) ,HCC (H) (X) C (O) O (CH ) O (CH 

2 2n2m 333 2n 

) Si(OCH) , (HC) C (X) C (O) O (CH ) 0(CH ) Si (OCH ) ,CHCHC( 

2m 3332 2n 2m 33 32 

H) (X) C (O) O (CH ) O (CH ) Si(OCH) ,XCHC(0)0(CH) O(CH) Si( 

2n 2m 33 2 2n 2m 

CH ) (OCH ) , H CC(H) (X)C(0)0(CH ) 0(CH ) -Si(CH ) (OCH ) , ( 

3 323 2n2m 3 32 

H C) C(X)C(0)0(CH ) 0(CH ) -Si(CH ) (OCH ) , CH CH C(H) (X)C 

32 2n 2m 3 3232 

(O)O(CH) O(CH) — Si(CH)(OCH) „ 

2 n 2 m 3 3 2 

(±fBC0#^t31*5V^T, Xte*£^ 3^3^ ntel~20<£>S#U mteO~20<Z)lE 

o, m, p-XCH -C H - (CH ) Si (OCH K o, m, p-CHC(H) (X) — C H — 

2 64 22 33 ' 3 64 

(CH ) Si (OCH ) , o, m, p-CH CHC(H) (X) — C H — (CH ) Si (OCH ) N 

22 33 " 3 2 ' 64 22 33 

o, m, p-XCH -C H - (CH ) Si (OCH ) % o, m, p-CHC(H) (X) -C H — 

2 64 23 33 3 64 

(CH ) Si (OCH ) , o, m, p-CH CHC(H) (X) -CH - (CH ) Si (OCH ) , 

23 33 " 32 64 23 33 

o, m, p-XCH -C H - (CH ) -O — (CH ) Si (OCH ) % o, m, p-CH C(H 

264 22 23 33 3 

) (X) -C H - (CH ) -O- (CH ) Si (OCH ) % o, m, p-CH CH C(H) (X) - 

64 22 23 33 32 

C H - (CH ) -O- (CH ) Si (OCH ) x o, m, p-XCH — C H — O— (CH ) 

64 22 23 33 " 264 23 

Si (OCH K o, m, p-CHC(H) (X) — C H — O— (CH ) Si (OCH ) ,o,m,p 

33 3 64 23 33 

-CH CH C(H) (X) -C H -O- (CH ) -Si(OCH ) x o, m, p-XCH — C 

32 64 23 33 26 

H -O- (CH ) -O- (CH ) -Si (OCH K o, m, p-CH C(H) (X) — C H - 

4 22 23 3 3 3 64 

O- (CH ) -O- (CH ) Si (OCH ) „ o, m, p-CH CH C(H) (X) — C H — O 

22 23 33 32 64 
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- (CH ) -O- (CH ) Si(OCH ) „ 

2 2 2 3 3 3 

[0066] Ji|E^tti/y/«^Wi-§W^^n^V^^^LT«$^^. — jR5£ (5) 

(R 12 ) (Y) Si- [OSi(R n ) (Y) ] -CH -C(H) (R 5 ) -R 9 -C(R 6 ) (X) -R 10 

3-a a 2-b b m 2 

-R 7 (5) 

R\ R% r\ r\ R*\ R*\ R*\ a, b x X, Yte_hfE^|W|C) 
(CH O) SiCH CH C (H) (X) C H , (CH O) (CH ) SiCH CH C (H) (X) C H 

33 22 65 323 22 65 

„ (CH O) Si(CH ) C(H) (X) - CO R, (CH O) (CH )Si(CH ) C(H) (X) — C 

33 22 2 323 22 

O R, (CH O) Si(CH ) C(H) (X) - CO R, (CH O) (CH )Si(CH ) C(H) (X) 

2 33 23 2 323 23 

-CO R, (CH O) Si(CH ) C(H) (X) -CO R, (CH O) (CH )Si(CH ) C(H) 

2 33 24 2 32 3 24 

(X) - CO R, (CH O) Si(CH ) C(H) (X) - CO R, (CH O) (CH )Si(CH ) C 

2 33 29 2 32 3 29 

(H) (X) - CO R, (CH O) Si(CH ) C(H) (X) -C H „ (CH O) (CH )Si(CH 

2 33 23 65 32 3 2 

) C(H) (X) -C H „ (CH O) Si(CH ) C(H) (X) — C H , (CH O) (CH )Si(C 

3 65 33 24 65 32 3 

H ) C(H) (X) -C H „ 

2 4 6 5 

ry— /vs. 

[0067] _h|EtKndrv-/^^o^^M3^V^f^, ^fcr^P^WtW^— /WfrcHfc 
HO - (CH ) -OC(0)C(H) (R) (X) 

2 n 

HN-(CH) — OC(0)C(H) (R) (X) 

2 2 n 
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TP— /H, ntel~2O<D^0 

[0068] [^4] 

o 




X 



R 



[0069] Xte^t, ttU^M, R{*7K^i^^-*fc^^#:l ~20C0 T/Vdr 

TV— ntel~20(Z>lE^:) 
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[0070] Mfc5] 



o,m,p- X— CH 9 — C 6 H 4 - CH 2 — X 



1 1 

o,m,p-x— CH-C 6 H 4 -CH— X 



CHq CHo 

I I 

o,m,p- x — C— C 6 H 4 — C X 

CH 3 



CH 



c 6 h 4 i±^x xiii&jfe Sfciia^l^ 



H H 

I I 

x— c— (CH 2 ) n -c — ; 
I I 

C0 2 R C0 2 R 



CH3 CH 3 

I I 
X— C— (CH 2 ) n -C X 

I I 
C0 2 R C0 2 R 



H H 

I I 

X— C— (CH 2 ) n -C 

I I 

COR COR 



CH 3 CH 3 

X— C— (CH 2 ) n -C X 

I I 
COR COR 



(it*. Rittitmrt ~2 0 (DT iVA-i^M, 7U-M« &tz\$T^> 
)\A-)\M. nliO ~2 0 (D&m. Xf*i£jfi Ht mtzitBO% 



CHt CH-i 

I I 

X-CH 2 - C -CH 2 -x X-CH-C— CH-X X-C — C— C— X 
II 1 11 I I II I 

O CH 3 O CH 3 CH 3 O CH 3 



6 n 5 



CfiHs CeH 

X-CH-(CH 2 ) n -CH-X 



<5J»u x\*mi £ filial niio ~2 0 ami) 
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[0071] Mb6] 



o o 

II li 

X— CH 2 -C-0-(CH 2 ) n -0-C-CH 2 -X 



CH 3 O O CH 3 

I II II I 

X— CH-C-0-(CH 2 ) n -0-C-CH— X 



CH 3 O O CH 3 

I II II I 
X— C — C-0-<CH 2 ) n -0— C-C X 



CH 3 CH3 

CH3 CH3 

X— CH 2 -C — C — CH 2 -X | | 

II I! X— CH— C C — CH— X 

00 || || 

O O 

CH3 CH3 

I I 

x— c — c — c — c X 

I II II I 

CH 3 O O CH 3 

O O 

II II 
o,m r p- x— CH 2 -C-0-C 6 H 4 -0— C-CH 2 -X 

CH 3 O O CH 3 

1 II II I 
o,m,p- x — CH-C-0-C 6 H 4 -0— C-CH— X 

CH 3 O O CH 3 

I II II I 
o,m,p- X — C — C-0-C 6 H 4 -0— C— C X 

I I 
CH 3 CH 3 

o,m,p- x — S0 2 -C 6 H 4 -S0 2 — X 

[0072] m&m?bfiz>o 
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[0073] m&Mmbvxm^^ti%m&&m^fcbvxfem^&m£thf£\,^, #mxf* 
&Mfomzm^irz>tj:tb^ mtm-m, ^itm-m, ^itm-m, ^r^tm 

mtf>&titf)lz.2, 2' -^t°y^/k&tRr<Dif^#\ l, lo-yxtyhnyyit;^© 

«9, ^^^^LV^iafi^-^, N, N, N', N", ^'-^^^/^^l^^hyT^^ 
-efe§ 0 2#(Z)^b/V^^r>^ ( ^|.ij^|.i;^7 ;n - / v^^^0ff^:(R u ci (pph ) 

2 3 

3 

^y^^W-iFed (PPh) h 2ft(D^^^r/KDt^hy^;n^/V^^^#gf$(NiC 

2 3 2 

1 (PPh) h&TJ^ 2ffi(D— ^/KDtf^hy^^/k^^^i§#:(NiBr (PBu ) )t> 

2 3 2 2 3 2 

, mmtvxi&mxhZo 
&u^xm^^~b&x^% 0 

[0075] -£fc mfefe&th^^. m&feO°C~200°C<Dm.mXft?Z.btfX^, 0£L<te:5 

o~i5o°c-e&5 0 



WO 2005/095492 



29 



PCT/JP2005/005794 



[0076] $%&m<Dm^&wi?i?*A'W&Kt3:, ^^tyzv^—xm^&m^x^M&h 

;v^^^tzM(omm\^km, mx-ft, cu(D^mmti.xm^^m(DCu( 

1999, 32, 2872#$0 o 
[0077] < > 

3. 5BUTX&Z> 0 

[oo78] ^mmm^v^&^^m^^thim^ir^^/^m^, *pxh(* 
^)r^);v^m^w-^m^'r^m^ #^3-i4068^#. #^^4-554 

44^m, #IS¥6-211922^$g^^^^$ttTV^ 0 L^L&^ibrtUb^ 

mt, mm^yv^^itm^^\^x^m^m^ir^-^x\ Mw/Mn 
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[0079] W&W.l'V 

-[SiCR 1 ) (Y)0]-Si(R 2 ) (Y) (1) 

2~b b m 3~a a 

^ ^*^7~20(DT^/V^r/VK, *fc«(R') SiO- (R' ^*^Cl~20(DlffiC0^ 

3 

hy;*vk#Vv^^v^^u R 1 ^-«R 2 ^2jiij^_h#^i-§^# N -^ktel*)^ -e 

J^Ji#^i-^^#^to«|WI^T*feoTtJ:<, M^oTV>-ObJ:V\ a«0, 1, 2, * 
fcte3£\ *7c. bteO, 1, ^cfi2^i~ 0 mte0~19CD2E#re&>3 o fc^fL, a + mb 

[0080] ;(rt#ft?tt^L-Cte, fc£x.fi, 7ki§J^\ T/V=^v^ trh 

[0081] MTkftm&m^Tk&m^ lm^^mm^ism^mmxm^-r^-t^x 

(6) 

-Si(R 2 ) (Y) (6) 

3-a a 
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[0083] a^3ffi©t>© (^Rtfhy^HE^Wf^) kt2fl§<D^<D (^RtfS^HfVWtE 

[0084] WX-tt. Y&m-~<D&&. &&&\tVZtt<DRl&&&ft<ts:Z>itib^ Yba&M*m 

[oo85] &mWr*/Vfrm<pmx&: 

[0086] ^tti/y/«^^<^i^w«t^/v^m^#:<D^^&^bT«, 

(A) r A-5r~ A-SSt^jSK «> HB JfiTT 5 if ~ A-3S Mi^ffc tclKflM* A-£«r^rt-« 
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[0087] (A) ^fe-efflv^57;^ s^&^f£<bhiBii~f' : &¥—^%kM&m-zn* <o 
(A-a) 9^/vfi^lCt9^/^m^Sra-fiW-5Rllc:, 0!l>tfiTfB0>— JH5£( 

HC = C(R 14 )-R 15 -R 16 -C(R 17 )=CH (9) 

2 2 

R^Tk^fcte^/VX^U R 15 fi-C(0)0-, *fetto— , m-, p- 
[0088] (A-b)yt^^7v ? ^/vm^^i ( 9t^/V^M^#:^^-r§l^^, M^KJS^ 
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[0089] (A-c)mm&<Dft\^mm-'^y>i^&'j>te<&>imttz]£~A'&m^ 
[oo9o] (a - d) Rmvk(D ^\^m-; M3^v^^^ <thim ^irz> \?~a>%i m&fc 

—^(io) \z.mfhfi^^T;v^;vm:^^m^^^^K 

M + C" (R 18 ) (R 19 ) - R 20 - C (R 17 ) = CH (10) 

2 

, ^fcte^T^^^A-f^^-r) 

R ls \ R 19 (D«^^5l^b-Cfi, -CO R, -C(0)R*5j;U?-CN(D^^i-^ 

2 

[0091] (A-e)S^tt»tSV^^-/Na^V^^/K^lfi^«t^/^m-^f* 

[0092] (A-f)SJ^tt^^V^m-^^n^V^^^<^lfi^i-§lf^/V^fi^#: 
H C = C(R 17 ) — R 21 — O M + (11) 

2 

R 17 , M + te_hfa^C 0 R 21 {*^*#:l~20<Z)2tf ©^THI^-eUHfiJLJi©^— 
H C = C(R 17 )-R 22 -C(0)0"M + (12) 

2 

R*\ M + ^±fE^^IC 0 R 22 teifflg|i!rl3\ *fc«^^#:l~20(D2tt(D^r^ 
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[0093] ±^(D^m^<Dm^^m-^^>^^^<thiB^ir^\f^/v^m^ 
[0094] t.fcT/v^/vm&<P?j:<bhiBl€T&¥^/v^m-&m^ ^^M^P^thi 

(a - h) ry/wy^T^- hf^r/^/H^t^y^T^- Mf^^ra^-tt: 
(A-j)T^y/v^«T/v^-/v^^yj/^v^^M^«#^T^SJ^$^ 

[0095] ^mWXfe(A-a) (A-b) (Di^^T/V^/VK^Ai-^^&^^M^^V^ii: 
[0096] ^^©]S5V^*->'>o^>1i^^)&<fcfelfl^«^/l>^fi^©>'Nn^ 

(A- f) (D^m^h^0^\ \ 

[0097] ^fc, ^tt^y/v*^#i-§tK^^^k^^LT{*#^f|jiJRg«^v »a>K ft: 
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H-[Si(R') (Y) O] -Si(R 2 ) (Y) (13) 

2~b b m 3~a a 

3 

fcte3£r, bteO, 1, */cfi2^i- 0 mfii0~19<DgEfgrCfc£ o fcfcU a+mb 
H-Si(R 2 ) (Y) (14) 

3~a a 

OCT, r\ Y, afitfffE^I^IC) 

[0098] ±lE^^^tiiyy/vS^i-^tKn^wb^^^T/^^/vS^#^p$^^ 

(Dfiki&fDmtVXfe, RhCl(PPh ) , RhCl , RuCl , IrCl , FeCl , A1C1 , PdCl • 

33 3 33 3 3 2 

H O, NiCl , TiCl *$&&tft>tl%> 0 

2 2 4 

[0099] (B) 3o£XF(A-g) ~ (A-j) <D&&vm^%7kWi^&te<bt>imiri~Z>V~A' 

[0100] (B-a)7v ? ^7/Vm^^J; ( 9t^/^K'^#:^^-rSI^^, M%.ftTfc<D—&& 

(15)^ tfbtiZ&te—frf- l'l^tt©7;v^^/Hi^iS^ff*#oft 

H C = C(R 14 ) — R 15 — R 16 — OH (15) 

2 
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(5£^k r \ r \ R lb te±mKmo 
[0101] (B-b)yif^^> ? ^/vm^^i«9^/^m^#:^^-r^i^^, m&bj&<d 

[0102] (B-c)^Ix.fi#^5p5-262808^^$tV§^K^^^-^r^y^7V^K(Dj:5^^K 



(B-d)Mx.J»^¥6-239912, #|!g^8-283310^£tL3J;5&M^fb?k 



(B - e) #!| X. l^Wffl ¥6 - 1 1 6 3 1 2 ^£;fx£ £5&T/1^3 — /MH^iipJ l^ffi V ^t' 
[0103] (B-f)^J^L^#W¥4-132706^if^$tV^J;5^^-e, MJ^tt^r^V^ 

^ -^Nn^V^^/K^ If® ^i-St^/^^m^#:^^^^V^P*^fe 

(b - g ) rj&v£(d m v ^mm - ' > n ^v^^/k ^ i fi ^rra tr^/was ic 

M + C"(R 18 ) (R 19 ) -R 2 °-OH (16) 
(^tp, R 18 , R 19 N R 2< \ te_hfE^C) 

R 18 , R 19 cD®^-^5l^bTfi, -CO R N -C(0)R*5j;U?-CN(D«it^#i-^ 



[0104] ( B - h) S J&t£<7> m V ^ * - / > n y>^^ fc< fct 1 f@ If M^ffc 
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[0105] (B-i)^ttOr^V^*-/Nn^V^^/>^<^lj|g|^-r§tf^^m^#: 

HO-R 21 -0"M + (17) 

HO-R 22 -C(0)0"M + (18) 
(5£^, R 22 *5it^M + {iti|fB^^C) 

(B-j) v^^itz^m&^xv^-^^foz&jftirzm^ i^e©n 

r<Dj;5^b^i!bT^#^|5B^$tov^^ N -^(19) K^fi^i^mm-^ 

H C = C(R 14 ) — R 21 — OH (19) 



(^, R 14 *5J:tm"«_h^Lfc^©^lll#-e^o ) 

_hfB— ^(19) KmZtiZfc&fabLXnmzV&feZtite^tK A^mBX&Z 

[0106] ^B^T1*(B-a)~(B-e)^tJ?(BH)^J:5^^^Ai-§^^n^ 

[0107] ^tt(D^V^*-^Nn^V^^^<^l{i#i-^tf^/v^m^f*^Nn^ 

m^x^Mx^^h(B-i)(D^m^h^0^\\ 
[0108] itt^ — ^^t-^tt^y^^-ry^T^— h^(Dj;5^^^j^b#§^ 
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x%% 0 

[0109] (C) (D^mxm\ ft^KM&fe<DT ^%i#^$f 
i/^VsV7u\£jV T?VU—bfj;¥<D£?f^ TfB— ^ (20) x^~r*k<D&mf 

HC = C(R 14 )-R 15 -R 23 -[Si(R') (Y) O] -Si(R 2 ) (Y) (20) 

2 2-b b m 3-a a 

OnW. R\ R\ R'\ R 15 , Y. a, K m«_h|B^IWICo ^.fc^mWc 
l~20(D2tt<D#^^-eif@^_h(D3z— "r;V^^-^A,X\ ^XhXV \ ) 

5^S8^#^jRRf*fev>*s % ^^yifv^^/vm^-e, ^w^tt«^ffl#-r^ 

[oi io] (d) (Dmm&mnmxm v ^tiz, mm\^yv^m^mir^mm^mmti,x^ 
fflz.m$^3- 14068, #^4-55444(^$tb§, $gfif te^y/v^^r-r^ 

[0111] (E)(D^-?fflV^;h^ ±^<DRm^(DM^^m-^^^^f^<thl 

^ik^bVXU—^(2l)X7jkirh<D&mifhnz>o 

M + C"(R 18 ) (R 19 ) -R 24 -C(H) (R 25 ) -CH - [SKR 1 ) (Y) O] -Si(R 2 ) (Y) 

2 2-b b m 3-a a 

(21) 

(5£^ R\ R 2 , R*\ R 19 , Y, a, K m, ^fi)fB^|WIC 0 R^MS*^ $Ltcte$<mWt 
l — 10(D2j^(D^m^XimU±(D^— ^/^^'^^Ay-eV^TtJ:V^, R 25 «^K* N 

ikfc itSM ^Wc l ~ l qkdt;v3c/v^ ^mWc6—io<DTV — /v^^fc te^ 7~ l o 
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R 1 \K l9 (Dm^m.^\^tVXi-i, -CO R N -C(0)R*5j:tJ«-CNcD«3t^-t-§ 1 b 

2 

[0112] <fflk<D\?=z/u%km&it<DW8> 

^m^^T^ffli-^ri:t-e#5o -t©Mfflt5Mr±^ ^*5, ooo 

~50, 000^ttti/y;H(Dt^l. 2~3. 5te^~/l'fi'^«H!Sffl , t"3££# s 
ft5, 000~50, 000-C|g^tt^y/V^<Z)#C^ 1 . 2—3. 5{|§(Dt^/Vfi^ffc-e&>o 

T£*3^/^-e#5 0 te^M^^^Sfi^^^^bv^^-A^io, ooo*« 

[0113] ^<Dj;5£Ha^*^iittt^^^ 

[oii4] fr*fii*«^t5^niMtt, m^^^^^^ttv-y/v 
tons] ft^mzmm^>v^m&mAir%jjmz.^^x^ m*.i2. rmK^-r^m^ 
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( 2) ^k^m^h^ «s k i ^ Ms fc«9 na w-r 5 \c. * icse*^ 

[0116] (l)o*^fflv^57;^;vS^i^(!:i^f^fc!3lfitt51^H: 
[0117] (l-2)SJ^ttO^V^^-^ny^^^^«(c:i^^fc«91^Wi-6 

Mi^ffc —^(io) bfv&&otzTj>v^;vm%^ir%&l£ik%;vs^* 

M + C"(R 18 ) (R 19 ) -R 20 -C(R 17 ) = CH (10) 

2 

x=;H^f c R^jigs*^ *fc^^^l-10(D2#(D^S^L, una 

R*\ R I9 (D^^-^5l^b-Cfi, -CO R N -C(0)R*D^tJ«-CN(D«^^i-§ 
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[01 is] (i - 3) sj^tt^^v ^m-^*?>'i&&&ft*mtt&\z.ift?mfz*) lmm-rz 
m&ft \^m%. t£m$&<D x b m mfofoz v > wkm&m>ik&m*fcm ts^x^y 

[oi i9] d-4) Eifo^n^ - ^n^m^ft^m^mz-ift^tdo im^-rz> 

H C = C(R 17 ) — R 21 — O M + (11) 

2 

R 17 , M + teiti|fe^C 0 R 21 ^mmi~20(D2«(D^-a«-ei{BIJ^-h(O^- 
H C = C(R 17 ) — R 22 — C(0)0 M + (12) 

2 

(5£^K R*\ M + {»fB^^C 0 R 22 ^^^ ^^^l~20(D2fficD#«* 
[0120] Ji^(DMJ^tt^«V^^-^^ny^^^^^^l^T-^fc91^^i-5 

[0121] ^T/V^/^^^-^S^l^^^(91^#«m^#:«, TKM^^- 
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(1-6) TU/Wyv'T^— Y^(OT/v^;vm^^V-yT^— Wb-^M&SrKiS&ii: 
(1-8) T^y/V^^^T/V^/v^^^/V^V^^^M^^^T^S^^-a: 

[0122] Rm^(Dm^m-^n^^^^m^Ki^^tdoim^ir^m^ 

[0123] ^tt^y/V^^1-^fcKn^^b^^LT^#^$iJIS«^V ^ ft* 

ir N — ^ ( 1 3) -e^^^fb^^^tj^^ tL^ 0 

H-ESKR 1 )(Y)0] -Si(R 2 )Y (13) 

2~b b m 3~a a 

R\ r\ Y, a, b, mteitine^e o R 1 ^fc«R 2 ^2{@^_h#^i-§^, 

rtt^tKD^Wk^(Z)^-e^, ^(14) 

H-Si(R 2 )Y (14) 

3-a a 

R\ Y, afittffE^plC) 
[0124] _h| B<D^^tt^y t Kn ^isft&m £T/V^-/1^ ^#*P |^ 
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(Dfik1&<DWbUXY3:^ RhCKPPh ) , RhCl , RuCl , IrCl , FeCl , A1C1 , PdCl • 

33 3 33 3 3 2 

H O, NiCl , TiCl ^as&tf fctb5o 

2 2 4 

[0125] K^temmi/v/>&&ttzv~/i'&m&ft, 0*u< f*#^ a* 1 . 8 

[0126] 2«J^Ji(Dlf^/V^m'^f*^|a^^^:T^ffl-r§^2(D||#^bT, 

[0127] frf-msrtG&i. s^kAKD\f^;v^m^m^ mm^^m^-^m. mzn. 

[0128] Wm9S?%A'Wi&ffl<DWbLXl3:, 2, 2' -7W*4 s S7 s ?v^hVA'. 2, 2' — T 
y , t^(2-^/V^n^hU/V) % 4, 4' -T>tr^(4— *>T7^l^y^)TVyh\ 1 
, 1 ' -TiAf ^ (1 - , T>^lf^ryffii6T5^>i&gfet& 

, 2, 2'-Ty^(2, 4-^^/W^Vn^hy/V)jfeif(DT^^^J, aBfi&fb'*^ 

[0129] &&&Wiffl<DW£UXfZ > rL-\t*f 9 SJV*W?#*y^ tert-K^/l^I^^l^ 
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[0130] m^mm^xn^xhx^\ mm<vmt^x}^ ^—t/^m, mty^mm, ^ 
[0131] mm^v^m^mAir^mtL-x^ mz.tt. m^i^ma^tmm^v 

— $£5£(26) : 

CH=C(R 28 )COOR 30 -[Si(R' )(Y)0]Si(R 2 )Y (26) 

2 2-b b m 3-a a 

R 28 «tfrtB^rRic 0 R 30 i^mwm—6(D2m(Dr^u>m^i-o r 1 , r 2 , 

Y, a, b, mteiifrfE^Co ) 
*fc«-^(27): 

CH =C(R 28 ) -[SKR 1 )(Y)0]Si(R 2 )Y (27) 

2 2-b b m 3-a a 

(^^, R 28 , R 1 , R 2 , Y, a, b, m^fiffB^^ICo ) 

(Dy -^PVv^yy'utyptfVT/P^i/^y, y -T^Undrv-^ntVvMJ^h^ 
[0132] ^ttWI^^b^i^^l. 8S^±<D}?~^m&m^ GPCftm^X 
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<Dj&i>*b&iE.lA/\ 500—30, 000(Dt>(Dm%ik!&)<Dm{£\±, f^Utt^ 

[oi33] < < mfc&m&oa > > 
[0134] <mkm&-m\M> 

[0135] ^<Dj;55fejt^ftb^^bT«, fll&tf, ^^/Hgv^V-— k i?7*^mi?T-k 

^— k i^/^/vil^^/w^iM^— k v^^/vilv^^— k i?y*^/i-Mi? 
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— k T/V^^^y^^^/KT-fehT-fc^— k ^y^n^K^T/V^^Arc^/v 

r>A, ^/M^Vg^/kv^A, ^7/V*V^y«>^, ^/l^V^^y^A, ^/k/KVg^ 

^#V, ^7/v^V^iry^i^, #/vtf;>^^jy^r/K *;^Vin/Vvh, #/v^V^M 

^nfcWT^ ^y^nfcVKT^, ^^/VT^>^ T^jVT^y. ^^rV;V7^y, ^ 
^VVT5>\ 2 — ^^/W^ri^/VT^, /^/KT^>\ f^T^y, ^y/VT^X, 

^I^T^iSjvW/VT^ ^x^/VT^y, v^nfcWT^ ^y^otWT 

v^^vvr^ v > T5;/vT5:^ > ^f/wr^y, v ? (2-^^/^^-^/v)t^ 

>\ ^f^VT^y, v^y/VT^, vHr^/VT^ i/^rTy/I/T^y, t^/V^rr 
^VKT^/:/tifc7VT^ ^vyi»^T^^x a^V^T^ ^im^w^t^ 
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;W^/-;v> 1, 8— S^TIftr^nCs, 4, o) >>y fi?> - 7 (DBU) f y ^ 

fb-^HftK fc^v^i^tv^^T^^^^^^^/^v^^^^^^^y/v-r^^^ 

^^iOT^;«J(D^yT5^^#m^^^#fen§i£^S^yT^K^g 
;MPJ»* 0 yT^^^7KdrM^#/^»Si^^^; y -T^/^fcVM^l^^v' 
y -T^/:7 B nfc7vhy^h^>'v'7>\ y -T^^n^/vY^My^n^^i/y 

9^ n- ( $ -T^y^/v)T^y^vi\i o /uhV^h^iy-yy^, n- ( j8 -r^/^/v 

df^7^, N- ( /3 -T^S^/^T^y^ttyv^/Vif^h^i/^?^, N- ( j3 
-T^/^^/^T^/^ntWhy-fy^n/K^r^^^, y -^WK^ntWhy^h^ 
N-^m^/k- Y -T^y^nfcVvby^H^i^^ N-^^vvV- y - 

[0136] lttttl©tiittyylxxf;H^*iLti4, (CH O) -P( = 0)(-OH 

3 2 

). (CHO)-P( = 0)(-OH) . (CHO) -P( = 0)(-OH), (CHO)-P( = 

3 2 2 5 2 2 5 

0)(-OH) . (CHO) -P( = 0)(-OHh (CHO)-P( = 0)(-OH) . (C H 

2372 37 24 

O) -P( = 0)(-OHh (CH 0)-P( = 0) (-OH) . (CH O) -P( = 0)(- 

92 49 28 17 2 

OH). (CH 0)-P( = 0) (-OH) .(CHO) -P( = 0)(-OH), (C H O) 

8 17 2 10 21 2 10 21 

-P( = 0)(-OH) .(CHO) -P( = 0)(-OH). (C H 0)-P( = 0)(-0 

2 13 27 2 13 27 

H) . (C H O) -P( = 0)(-OH). (C H 0)-P( = 0) (-OH) . (HO-C 

2 16 33 2 16 33 2 6 
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H O) -P( = 0)(-OHh (HO-CH 0)-P( = 0) (-OH) . (HO-CH O 

12 2 6 12 2 8 16 

)-P( = 0) (-OH), (HO-CH 0)-P( = 0) (-OH) , [(CHOH) (CHOH) 

8 16 2 2 

O] -P( = 0)(-OH),[(CHOH) (CHOH)0]-P( = 0) (-OH) ,[(CHO 

2 2 2 2 

H) (CHOH) C H O] -P( = 0) (-OHh [(CH OH) (CHOH)C H 0]-P( = 

2 4 2 2 2 4 

o) (-oh) te¥ifi3btft>tiz>&, M&toMKmfe£tiz&<D~er3:t&\ 

2 

[0139] #^5tte£;ft&V^ #5z6oj;5^l^^m^^«^^«, SSteiSg^ 
[0140] £fc, #^^^$toV>dS % REv— y^^WB&fclfflV^ 

[0141] m^^st^^^^-c^ mmm^m^n^bhh^K ^m^m 

o 
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[0142] z.tib<DT^b&m<vm&M:fe, wm&^VA'mtjrrzM-^ioom&Miz 
[0143] T*ym^>5s— 7vm:ht^\^mi\^m^mmtvxmM\^x^m 

[0144] r©^^©E^IH:, ^tt^y/VSSrWi-Sm^^lOOlfP^^J-LTO. 

•So 

xm, Rj&&*m^m&fco . oi—imv&m&mmxjtfrmit^zz.b&Bim 
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[0147] &ffi4$T/l^~/V&fr/>ft < ^ HB^^tf m^ft: (II) Qjifrf hfl&ftE • fii^h 



[0148] tKni/y/vS-a-^b^^LT^, T/v^/^Sr^rf 5K^»ffir^J:t)S!>fb 



R 51 SiO-[Si(R°') O] -[Si(H) (R az )0] -[Si(R° z ) (R aJ )0] -SiR 

3 2 a b c 3 



,5b 



.52^ 



52< 



53> 



51 



(38) 



HR 51 SiO-[Si(R 01 ) O] — [Si(H) (R°')0] -[Si(R° z ) (R 0a )O] —SiR 01 H (3 

2 2 a b c 2 

9) 



,5b 



.52^ 



52< 



,53> 



51 



52 



53 



^l~10(DT/V=ar/VS*fc}iT^/V=ar/VS^^i~ o afiO^a^lOO, btt2^b^l0 
— jR5£(4lK (42) -C^^tbS^J^Vn^v^ ^^ndr^^j6S0*bV> o 



(CH) SiO-[Si(H) (CH )0] -[Si(CH) O] — Si(CH) (41) 

33 3g 652h 33 

(CH) SiO — [Si (H) (CH ) O] — [Si(CH ) {CH C(H) (R 57 )C H }0] -Si(C 

33 3g 32 65h 



H ) (42) 



3 3 



£r^t"o C H &7^^sis&&m'$~ 0 ) 

6 5 
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v^>\ 1, 6—^?v^>\ l, 7-^*S*nl^ 1, 8-y^v^^ l, 9—7**1? 

3^/!g<Dfiki\z&M3fcte&Vi>, o, o' -v ? ry/nf^^^7— /va, 3, 3' — s^ry/nf 

VTV/VbVWr— K 7'b7TV/^ti^J'T—bm<D^'T/V^t^m, i?^u^ 

y^/vz?TV/v%~7$^bm<D*—tf*—bmk&m&mfbtiz>o 

[0149] _hfB— (38) (44) f^U^!RIS©fcKn^y/l>S^^b^^b, fcK 

[oi5o] m^^^j^soS"J^-em^i-6^i!^-e^§^, bum©®^, ta-^ 

[0151] m^#£^fb#J£<o®£fb,KJSki\ 2^^r^bT*pmi-§^^^J: ( 9it ; fTi-§^, 

[0152] ^^/vg|^J^bT^#^|5g^$tt-f , , ^-t-^/v^/v^-^K 2 
-i?(t-y*7-/v^/vtti/) -3-^-»\ i?^/v^./v^r^yb\ t-^^ivy^jv 
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/k^-dr^-v 5 ^;— jJ?^— K 1, l-^Ct-^^/V^/V^^^n^i^^, 1, 1- 
fi, RhCl(PPh ) , RhCl , RuCl , IrCl , FeCl , A1C1 , PdCl -H O, NiCl , TiC 

33 3 33 3 3 2 2 2 

4 

Klmol^U 10 _1 ~10~Vol(DigHT*fflV^O;^g.<^ 0^b<^lO" 3 ~lO" 6 mol 

[oi54] ^m^^tm^co^y^^t^fcmcm^tmMm^m^xhx^\ m&x 

U>T/l-=i—/l-(DMtl,Xi~i, 2 - ~7=c^}V - 3 - :/^>- - 2 - /K 
-l-v^n^MJ-/— /K 3, 5 - vW/V - 1 - — 3 - /K 3-^/V 
-l-^^riX^-3-^-— /K 3-^^/k-i-^>-^-3-^-— /K 2-^/V- 
3 - -ff-ls— 2 - Hr—/V^ 3 - y^/V - 1 - - 3 - fe^6 0 

[0155] r±^uiyT/v=x—/vm^(Dmnxmfm^M\^^ir^mmm^mw^ 
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[oi56] mitnm^M^mmtvxi^ ^MKm^t^x^^K ±mw^yvMtm 



[oi57] mikum^^^xfemzmm-z^^. — ^^o < c~2oo°c. ^?*b<«3o c c~ 

150°C, $^{-0^b<^8O o C~15O°C-e^b$^(D^j;v\ 
[0158] <|^7K^IJ> 



[0159] '(D?j!^ttia^(DSfB^^tt^^S:i-^^«, fj^bttMW-, *«?M-J; 

[oi6o] _h3£<D#^ *mm<DMm\a^ nm^m:^:^^ n ^xm^m^^ 
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, ^/vhiWy^/K ^-/vh^^hy^ntW, ^r/^b€mb ] Jy^7vmco^r/vb€m 

MJT/V3VW^\ ^T/^b^^bH^^, Jr/Vb^t^bV^/V, ^A-hg^hy^ntVK 

^r/vbmmb ] j^/pm(7)^bm^mbvr/^/vm, ^^wtih^it^^h^ 

[0161] ^ti^(DlJU7kftM^^^/vik&mtlsXi^ 5£R SiY (j^^, Yte 

4-n n 

m&mfhti. wMmntvxn, ^/ubv^b^^y, ^/^bv^b^^y 

, ^/^bv^b^^y^, ^^/vbv^b^-y^y^, y^^/vbv^b^-^yv^, ^f- 

/vbVT^b^^yls \ ^>vb^4Wrb^^?v(^b^*b^y-y : yl/ti:\ ^L^f-/v 

•^unyubV^b^-^y^, n- ( j3 -r^y^/v) - y -T^/^vtVvhy^Hr-^v' 

9>\ y -T^yndr^nt°/Vhy^hdf^>7^, y -^^Jn^-^n^/VbV^b^- 
>->7>\ y -^^K^^/^fcVkhy^h^v^^ y -*;v%-?bzfrt?/vbl)*b3r 

frhimikf^2mi^±i#mi.xm^-r%~btfx%& 0 

[0162] %rM$;MV£?k&M<7)®imAblsXfe, ^/^m^-moommm^Mu 0. l~ 

[0163] <^tt#^J> 
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*mm<Dm&mtt, yyy^yyyyy^j^y ^7^i/^yy^i«^©gftt 
itsitiaot, yy^#/»y-r>y^— Fm&wmfcfabmmirzfem 

^— ^ffl^^tt/^/jK^ JfeXf^H(Dffi|il§^^fi|#$^o yyy#s/yyy 

yyW^J^-r?^ ^©Aft^iyci*, 7 -yyyr^— h^ntyvhyy^yy^ 

y. y -Jyi/T*— h^nfcVvhy^dryy^y, 7 — fyVT-*— b^nfcVvy^vv 
^hdryy=?y, y -yyyy^— hynfcVvy^/vyy^yyyy^fDyyyy^ 

^yyyy, y -T^yyntyvhyyyyn^yyyy, 7 -T^yyntvvy^yyy 

yt>3ryyyy, y -T^y^ntf/vy^/yy^h^ryyyy, y — (2—tks3^/v)t 
^yyntvvbyyhdryy^y, y - (2-T5y^^/v)T^y:/nfcyvy^/yyyh^y 

yyy, y -(2-T^y^/V)T^yytifcVvMJrchdryy^y N y - 

;v) 7i/ypWf;v^xh^>^9y, y - (2-T5:y^^/v)T5;/y p ntVvhM 

yyti^yyyy, y -yyyKyotVkhyyhdf-yyyy, N-y^/v- y -y^ 
yyntvvhy^h^-yyyy, N-^yy^- y -y^yyntvvhy^h^ryyyy, n 
-tr=:/w<>^/i>- y -y^/yntvvhy^h^yyyyigcDT^/s^'yyyig; 
y -y/v^yhytihv^hy^h^-yyyy, y -yvi^yhyatv^hy^h^yyyy, 

y -y/i^y^yW/vy^/yyy^yyyy, y - ^;v^V^n\f ;vyf- ;vV'^-Y^r 

yyyy^<D^/^yhS^#yyy^; y -y>yK= 3 ryynt°/vhyy.k3ryyyy % 
y -^yyK^yyntyi^y^^yy^y, y -^yyK^yyntvvy^/yyyi^ 

yyyy, 0 - (3, 4-^/tf^yyyn^^y/v)^^yvhy^h:3ryyyy, /3 — (3, 4 
-rc/Kdrv-yyn^^r-y/V) 3^/khy 3^ h^yyyy^<D^/K^y^^^yyy|g; £ 

-yfr/v^y^^yvhy^b^yyyy, js -^/v#^y^^/v^^^/vtf^(2-yh 

^y^l^y) y^y, N- j3 - (^/^=¥yy^/V) TK/^f-As— y -T^J-fn\i;V 

hyy h^yyy y^o^/v^yyyy® ; tr ~ /i^yyi^yyyy. tr~/i>MJ ^Hf~y 
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yy°^\i 0 ;vy^;vYy^Y^yyyy^(D\f^;vm^^^^^^y'7yW.-, y 

yu^yuhvyb^yy^yW^^^fy^^y^ym ; hv* (by yb^-yyv M -fyisr 

mt^^-ym^myyymt^Rf^m. r^/m^y^ymtryti^/y^r^-ym 
^^y^ymttD^m, r^/m^yyymt^yyr^—bm^yyymtfD 

, T^/y-VM^yV^—y, ^w^-^y, vy/HksKy^^/v^t^ 

^^^^7°y^^J<tb-cfflv^r^^-e^§ o 

[oi64] iz.m^^yyyfryyvyymfe, mm, z&m&yv/vm&mirzm&mo 

mmm^, m?\ r^y/K /tfy^^vK tfy^uy, m-y^yy, *tfy#— # 

[0165] yyyXvy'yyjfMZl^MtfoMbLsXi^ ^fcRRJt&ix&v^ 0fl*.ti, 

>«g. y=cj—/ymm, tfv^yy-m-y^y^y-tfv^yy, ^y^yy 
- tfyyy-yyy - tfv^yy, tfy^yy- ^yyy-yyy/yy^y^m^W- 
-■tfy^vy, s$y^yy-m^yy/y*tt°yy&M&fo-tf ] )^yy, *° 
y^v^-TKy^^-v^/^i/^M^^-^y^w^ atfy^vi'-aKy^y 
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o 

[0166] ±mmmm^mmmm(7)^.xmmvxh^^u 2mm^i±u^mvxh 

[0167] iftt#^-i©ii^tti(i, ^^©tf^i-a-froYc^hott 

n&>&^x&z> 0 

[0168] <bTM^J> 

— k s^y-r^/vy^— k ^/v^^/v^^v— h#<D^^/v^3i^/^ r ^ 

— /kv^yy^r.— k ^yy^y^yh— ^x^f/vf©*°P7/^i^y^!)3- ;kdx 
^tvHS; HJyi^vVM^yai— k hyy^yv^y^— h^oy^^^TvHg; hyy 
y^h^xj^/Hg^y^i/^^y- a -^/u^ui/m<DtfV^^M;tf ] J 

/^^xy, * 0 yyyy, ^y-ryy^y, y^xy-Tyyp^y/K *°yyt2ny 
i^y^^k^yyyylgjy/v^/^yy^xvk gp^zkisy— y^xvk ^(d^^tK 

^^^;y 0 nir^^/^;*ey^w>-yyr2— /k ^yyntV^yyrs— nz^ix 
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[0169] Jte5vT*t>#¥*&# j y-fi500~15, 000<Dfi^#^&5it5#^*Jl^!li3\ ^Pi~6 
[0170] ±|E-eS^RrM^JomW^*«x 500—15, OOO^fBfSUhtfS, 

J2800~10, ooo-efc<9, «tW*L<fil, 000~8, 000-Cfc5 o a^iflMSf^S 
Sx(USP4414370, #WB§59-6207, #4^p5-58005, #11^1-313522, 

USP5010166) texfcM£tiZ>iz#>*ftW(n @ W^tt«t5^bv\ ^(ombvx 

}*#^PS^$tt^V^S^|^^^^^p«o(DARUFON UP^U — X(UP- 1000, 
UP- 1110, UP-2000, UP-2130) {SGOtm^tl^)^t>^\fhfl^>{VS^J 



WO 2005/095492 59 PCT/JP2005/005794 

[0172] i^^^m^Jo^*^*«:#^RR^$nj&v>ds % «rflp©^3&^SH5V^^dW* 

LC 1. 8*i»iW*LV \, 1. 7£*Ttf s <fcW*lX x 1. 6£*Ta s ft*30*lX* 1. 5^ 

[0173] ^5b\ M©^^tfx.!i, ^J^(^3t*^«^i&S|^— 

[0175] ^mffl&m^zm&<Di&mMfc, mmzn^^k mm^v ^m^m-r^m^- 

[0176] <^s*t> 

#tJlRg^$tL*V^S, 7fcfe\ 'VK7\ ^itS^A T^^k tf^Zmm. 01 

mmm, ^^r-fk ^yv±. s±. (ta- 

^K^y^, »t£v-y#, ^^ttv-y^, ^gfe^>y^, hwh, fts**-^, 



WO 2005/095492 



60 



PCT/JP2005/005794 



[0177] ttbftmt<o5tttzttiims/v*. ta— AKvy^, jBfSttvy^/, ^g^y^, 

[0178] rto^JK#-t?^Kte^c^?liS<z)^v^^^#fcv^^ic:« N met 

a— AKvy^. »t£v-y#. fts**-^, ^yk^m, *-*V77^^, 



M^5O~4OOmVg>0^b<«lOO~3OOmVg@S^S^^<D^y^^W 

[0179] M^^iftv^>y^^^WJ;«9*f*^)W!Ji:UT^, #&;i&B^£*l&v^ ta 

5 H ^y^ttXUI<Z>Nipsil^dS#tf fett5o TO^^telnml^iiSO^ KT©^ 



[0180] istt^ i&m&^i%m$*.x*&zmkM%mcx ^m&izn. ^Kmit^?>, 
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[oi8i] mmt>7V^M^ mm^MM^m^xmm^M^mi.xh^^Mi-^ 

[0182] #Wtete£;h/£V^ ^g£#/v^A£rfflv^J^\ t^m^tv^mYM 
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[0183] — mm.mm* M^w&m<Dmkmk*?mm., ^w>^m^ n mtv 

[0184] mw^miJ/^yv^tfe^ ^%&<d^b—? ( fiM) , ^s^, ctc^^»sci^ 

^<D#W*L<, 2mVgJ^_h50mVgWT^H(^f*b<, 2. 4mVgJ^-L50mV 
g^T^J^^LC 3mVgW_h5OmVgWT^#^0*bV\ JtM^l. 5 

[0185] ttmmmomtte. wi^mt^xjis k 5101 ctct?t&o/c^u§ 

[0186] ^fbo^jt^m n &^>&mzmcxm&x{#mi.x-k£<, 2mu±&i#m^x 
hxw mzmfefe^ti^^k #>ixj3\ >&mz.f&vxitmwm<Di&&i. 5m 2 / g 

[0187] yE±A#^fflv^^(D»fi«, ^ittvy;vS^tt51^#:i00lt^tt 
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[0188] **d\ ktzwk a^szf^y?^ fcw&jfw&j*^ m^t^>, f/^m^A 

[0189] <W'\^Z£ML^> 

[0190] ^(D&mt'p^mtL^itxrsvv— ^v^)fi, #^fte«:£;H^i^ 

tt^^— ^SffS#fJ (CMC) ^§BSc£tl/Cl^5J;5^ Bi^lmmKT, £?*L< 
^500 M mJ^T\ ^(^f *L<^200 » mKT©iII^5V Mitlf © OTtt 

[0191] mmMm^y^— >tvx. mrn^v^— ^t^mm^v^— ^t^wmx^, m 

JC^})— x^^ir;^-Z-28, EMERSON &CUMINGM<^ MICRO BAL 
LOON, PITTSBURGE CORNINGM<£>CELAMIC GLASSMODULES, 3 
MM^GLASS BUBBLES, M^^fMcOQ — CEL, ;&WM^^h§^E-SPH 
ERES, 77^Tyv'^^-yiLt, PFAMARKETINGM<£>CEROSPHERE 
S, FILLITE U. S. AM^FILLITE, Tz^^'Vls— ^LTB^nltXffitCDBW, 
i//V=r-7VW— ^LTZIRCOAMCOHOLLOW ZIRCONIUM SPHEES, 
ti—^ly/W—ytLX^Mit^M^^^y^-T, GENERAL TECHNOLOGI 
ES§y — 7$K7x.T& rfT|g$ttTV >5 0 
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[0192] mmmm^y^—>t\^x, mm^mm^vp—^tm^sm^mm^w—^ 

[0193] rtb^<D^"^^/W— ^(Z)*W(J^b-C, 7x/-;wW-y<5:Lt3.^t>'*- 

.'WKi^UCAR&t^PHENOLIC MICROBALLOONS, ^jK^^VW— 



L-CEMERSON&CUMINGMCOECCOSPHERES. f<3^W— ^£L-CEMER 
SON&CUMINGMCOECCOSPHERES VF-O, t^y/VV-ytLtDOW 
CHEMICALMCOSARAN MICROSPHERES, 0 ^^^^h^^rc^^-?^ 

O POLYMERS$J(DDYLITE EXPANDABLE POLYSTYRENE, BASF 

WYANDOTEM<£> expandable polystyrene beads. ^flfM^ 

?-}/>-T?});VmsW—Z/Kn 0 ^-^j^^M(DSX863 (P) rfTlg$tl/Cl ^ c 
[0194] ±M^—^Um^X^m\^XhA<, 2tI^_h^LTfflV^tt)SV^ 0 

^^yy-^m ^^^y^m r/i^^y^m zKy^ntv^y^— ;v 

[0195] svv— xD^^m-i, #^-PSS$tL^v^x)^^tt^y/^^^i-§m'^#:loom 
Atp^L-c, 0^l<^o. i~5ot^ m^?*l<^o. l-so^comrnxmrnx 
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[0196] <m&MW$> 

n}£ >vyy yy^ri/z/'yy , yf^/vvyyv^i/^yy. }f^/viyy^-;vyv^yyyy, y - 
r^y-y^/Phvyh^yiy^. n- ( # -T^y^MT^y^^y^-^yb^- 

-y-yyy, y - y;v%y°Yy*n\? ;vw yy^Z/i/v^ , y -y/vjj7°Y7°vi\?/vy?-/Vi? 
[0197] <^yy— ;v^it^^> 

^mm<Dmit¥£m.f&ma^ mitm<Dm^^^m^^W:K^x^yy—;v^ 
^it^m^mii^x^w ^y/—;v^it^mt\^ ft^Mz.im^yy y— /> 

[0198] *yyy— >\^^\\&tfo(D— ^Xfo&frT-ftKl^Gytyyy— /vm^tttt&tto 

(CH ) SiOH, (CH CH ) SiOH, (CH CH CH ) SiOH, (n-Bu) SiOH, (sec 

33 323 3223 3 

-Bu) SiOH, (t-Bu) SiOH, (t-Bu)Si(CH ) OH, (C H ) SiOH, (C H ) 

3 3 325 11 3 6 13 

SiOH, (C H ) SiOH, (C H ) Si(CH )OH, (C H )Si(CH ) OH, (C H ) Si( 

3 653 652 3 65 32 652 

C H )OH, C H Si(C H ) OH, C H CH Si(C H ) OH, C H Si(CH ) OH 

25 65 252 652 252 10 7 32 

(fcfcU JifE^^C H fe7^~;vm&, C H \-i^y^-/vm^ir 0 ) 

6 5 10 7 
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3 

3 3 

[0199] _h|B, ^^im<D^97—^^ir^i^m^ ^itt^P/H^ttSI 

[0200] ^.fc^mm<D}&ft(Di^^&z>, 7^^-tR^ir^tizx^^\H\cim^y9y— 
T-fehT^K, «hy^/kiyy/k^^, n- (t-^/vv^/v^y/v)N-^/vhy 

^/V^-ciTirhT^H\ (N, N- v^^/VT^/) hyy^/Vv^^ (N, N-i^^/KT 
5/) hU^/W^, ^iM^/Vv^lfV. 1, 1, 3, 3-^h^y^vVv^lfV, 

n- (hyy^v^y/vK^v— /v, hy^/viyy/vhy^/v^-n^^^/v^^— 
hy^^/vv/y/^^y^r^K, n— #-^y— /whV^/^VMtyn. 2—^;v^^- 
uv— /KDhyy^v^y/Wb^ yy-fey^hy^(hyy^-/v^y/v){b^, hyy^-p 
— /K/n/^<Df>y;*(hyy^v^>y/vMt^ ^^^y^yh— ;v<DV^)MY x )^^y 

V^)^^,^^^V^Vh—^(DThy(hV^^^V^)it^), (CH) SiNHSi(C 

3 3 

H ) „ (CH ) SiNSi(CH ) „ TV^i^hV^/^yy>. N, O — t^fl-y^/l^y 

3 3 3 3 3 2 

/v)r-fehT^\ n- (hyy^-/v^y/v)TirhT5H\ tf^Chyy^/vv-y/v) hy^/v^-n 

T-fehT^K N-y^/v-N-hyy^/v-^y/vhy^/v^-nT-fehT^K, t^by^/v 
-yV^MM, N- (t-^/v^y^/v^y/HN-y^/vhy^/v^-nTirhT^K^ (N, 

N-v ? y^/kT^y)hyy^/V^^, (N, N-v^^/VT^hyy^/H^^ 

IM^/^v^lfV, l, l, 3, 3-^h^y^/^^ifV, N- (hyy^/Vv^y/v)^ 
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Ub—/l-COThy(b i J^/^V/^)^t<^l, (CH) SiNHSi(CH) „ (CH ) SiNSi(C 

3 3 3 3 3 3 

H) , 

3 2 



3 3 



NHSi(CH) #S#^3;LV\ 



3 3 



[0201] £bKfe^:mW(D)$ft<Dl-D-?fo&^ 7kftbfc}fc1r%~bK£<Qftl L ftlZ-im<Di/7 

^xm-rm-^ (46) xm^n^it^-mtm^x^ \ 



( (R 58 ) SiO) R 03 (46) 

3 



.59 



n 



59 



(r ) sisra^ 3{i(DR 58 ^^x^/v*-efcshy^^/v^y/v^^^^^Lv\ * 

3 

[0202] ±fBR 59 OS^^^tt^^^b^^bT^#^PS^tL*V^^ flflfctf, 

^i»-^y=3— /v, yy-feyy, hyy^n— ;v7n^y, ^^my^yh— /^(DT/v=i 

, =^y^ 7v=tvi, -^wvak ^w^/v^ hy^y^hi 
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2, A-^^J^riymWY^mMi^mfhMo 

[0203] ±m—m^(46)^m^tl^yk^tK^ir^tKX^^Kim(Diyyy—/vm 

3 

[0204] _hfB— HBLjZ, (46) ^&jh^fb£4&«rft#ft fcfll^rsfc, 

ryp^hiwvw^:^ n, o-tr^(hy^/^>y/v)TirhT5H\ n- (hy^f- 

-hy^^7^y/vhy^/v^-^TirhT^H\ ttW^/VS/y/VftM^ N- (t-^/v 
^^/V^y/^N-^/khy^/V^-ciT-fehT^K, (N, N-v^^/VT^^hy^/V 
i^7>\ (N, N-^^/kT5y)hy^/Vi/^, ^i^^/Vv^^ifV, 1, 1, 3, 

n- (hy^^/v^y/v)^^^— /k hy^/v^y/vhy^ 
(Dhy^/^y/Hb#/^y^— ^vi^y*-— ;v(Dvy^/v^)MYM, tfvzfwv 

[0205] f;fc, — ( (r 60 ) sio) (r 61 o) ) zxmir-b&-e^&£??£4k&m. CH o (c 

3 s t 3 

H CH(CH )0) Si(CH ) % 

2 3 5 3 3 

CH =CHCH (CH CH(CH )0) Si(CH ) „ 

2 2 2 3 5 3 3 

(CH ) SiO(CH CH(CH )0) Si(CH ) , 

3 3 2 3 5 3 3 

(CH ) SiO(CH CH(CH )0) Si(CH ) 

3 3 2 3 7 3 3 
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[0206] 



[0207] JifBO^-^^CO^-efi, N, 0-t^(hy^/l^>y/V) TirhT^K N- (hU^^/V 



[0208] ^<D^^jSi-§^^i3:j;^^rt^i{@(Z)i/7/-/vS^1-^^^^^b 

[0210] ^7/—;\^mit^mn., ti©^ift«fttt^flit ffl Ltt i< , tfflts 
[0211] ^7/—sv^ik&m<Dm)\\w&, mitm^mnmm^^xm'sim^mx 
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[0212] aft, i/9j—/^mfc&w&mni-%mMfemzmm£ti-f, m&ft&smm 
[02i3] < ^-yym^m mtiffiitm > 

[0214] ^-yym^H-n mtip5±M) kvxfemzmmt5nt& ^ en*.**. 

[0215] M^o>y#a2, ^BI>fk^**^^^5^XttAX©isi«**^JSri8: 

[0216] ?£frxh, ^m^t^n^mt^m^nmx^^^tK^x^hfb^m 

y^cDMtt^^ffli-sr^^-e^^,, mm^Mfefo<>x-kte<xhMfr^^\ ^4 
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[0217] ±m(Dmm^MM^Mm^m^ir^t, ^^-^/wy^^m^x.w^ 

[0218] M^MJ#^^w^y^— /v, hyac^v^y=3— /v, ^y^i/^ 

i~„ ^ m^^j it i mx \t msx ±mm vxh x v >„ 

[0219] ^(DmbM^VJj(DM;W-mt\^X\^ mz.i^ H^T^vi^/um^^ Aerosil 
R974, R972, R972V, R972CF, R805, R812, R812S, RY200, RX200, R 
Y200S, #130, #200, # 300, R202l£^\ 0 ^v^M^fSp^Nipsil SS-> 
y— X, @M4#MM^lSp B p^Rheorosil MT-10, MT-30, QS-102, QS-1 
03, CabotS^fStMCabosil TS-720, MS-5, MS-7, ^)lR#tfM^>^^ 

[0220] ^-<^h^-rh^{i, ^^^^^yn^his^r^^K^b^^^o^ 

^^-/V^^D, NewDt/V^y, ±M^V^M^> |Spr^^K^/K Bergess Pi 
gmentSO^W- # 30, Southern Clayf±# 33, ^SNational Lead$5|cr>r^ 
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^h>-(Bentone) 34 J (v^^/V^^V/VT^^e^i^^h^-f b) 

[0221] ^y&mmkte. m^&mzxz&mmfeK&^x , ^mm^mm^u 

, O. 5~12rpm)i:^jg(^|x.{i, 2. 5~60rpm) £fc:fctt5j!,&ttJ|ft£<0Jfc&i§t!$fc 

o 

[0222] <%m\t\^^w> 

[0223] 7fmnT?yjvmk&mb\.x\^ MtW.mz.tt., ^iv^y^— /k ^y-fey^ hy 

/V=3 — /Hgtf) (^) T^y/V^^TVHE (^-y=frc^/VT^y h) ; 

^°y^— ^/k-e^^TK^^^i-^^y^— ^/^°y^— /K ^m^v^— *r;v 

— tfv^r— /k ^^7Ky^^/k-e^^7j<^^i-s* 0 y^^/^ o y^-— 
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[0224] ^y^sc^tf^/vig^ ^w-^-i7^£:j«^-!-M3fe 



g^fef9, >^y 



[0225] ^/K^-Mk^, IT^/Vcn— J-MY&mhXSttt^ ^drv-S^S^fc^t^/V^ 
[0226] ±M(D%mit l ^^i'K(D^X\^ ^*)&X^\^b\^m&X7fm$lT?y/V^ik& 



ytmtvmmt. mm^'j^^-r^m^moommm^M^xo. 01-20 



J±kP 



P 



[0227] < ^^Hbf!{btt^ff > 
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x.tf*i/%kmms ^v^—>mm. vu?>mm;i, i, 4-^y:/ 



[0230] 



n 



[0229] ±|E^5t^i 



^f$(D^#:#!l^bT{i, ^nn^vy, ^yyV^, 



1, 3-^^v > ^>'#(Di 5 ---^^ / ^ 



tt: iu n 



:^tfiMb«>f[«»ffH\ ^-efflvv-ob^c 2M*_L£0ttBiyofc>J:v\ 



2? 



[0231] ^mmtmv&wm^ m^^M^mMtmrnvx-hx^ ^hicmmfD^ 
[0232] Q%mtMik i &mm^ ^m^v/^m^-r^m^ioomAm^n^xo. o 
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[0233] <mW5itM> 

, is—^^—ik^mwrnft^m^ikb^mti (235—242) mKumts 

K PEP-36, MARK AO-23^f<D^^T^— (£Uil^-f ;ft/b}lfiil/fbX|| 
$1), Irgafos38, Irgafosl68, IrgafosP-EPQ(^i:l^tU^/^-^^v^/^ 

[0234] K^^y— /p^t^tvx\^ MtfcmazuT&h^mTFX^&o 2, 6 

-v > -tert-^^/V-4-^/V^oiy— /V, 2, 6 — v?— tert— :7^VV-4 — 

/K ^/(Xfiv^Xfihy) (o^fM>^;V)7s/- /K 2, 2'-^-U>-tf 
^(4^^-/V-6-tert-^^-/V7m/— /V). 2, 2' (4^/V-6-ter 

t-^f;l/7xy-^),4, 4' -^^U'T : Vtf^(3-y^-/V-6-tert-^^-/V^^/ 
—/V), 4, 4'-^^~lf^(3-^7V-6-tert-^^7V^y— /V), 2, 5-v^-ter 
t-^^/WMTn^/^ 2, 5-^-tert-T^/W^Kndry>-, hyrc^^^^y=i 
— yv-lfjx- [3- (3-t-^^/V- 5-^/V-4fcKn=¥v'7^^/V) -fn\f^r^-~ 
Kk 1, /k-t^[3- (3, 5- v^-t-^^/k-^tKcz^r^ 7 ^ 

-/k)^°nt°^-^— h], 2, 4-t^-(n-^-^/V^^-)-6-(4-tKndrv--3, 5 

-^-t-^/vr^yy)-i, 3, 5-hyrv?^ -<^^y^y^-/v-^h^^[3 

-(3, ^--y-t-y^;V-A-^Yxi^yy^ ;v)-fn\fir^— KL 2, 2-^~- 
v?rc^w^tf^[3- (3, 5-v ? -t-^^/^-4-tK^ :a rv / ^— /V) ^nt"^-^— h 
],t^fV/V-3- (3, 5-> ? -t-^/V-4-tKti d r^3:"/V)^t 0 ^— 
KN, N'-^rlM^V^tf;*(3, 5 — Z?—t— V^JV-A -tKndfV— tKnV^ 
*?"v5Kh 3, 5-^-t-^^/V-4-tKn^v'-^^v?/V7^7^— b-v^rc 

^/V^^/K 1, 3, 5 — HWvl>-2, 4, 6-hy^(3, 5— S?— t— :^Vl>— 4— fc 
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/v) -fy v-T^w— k 2, 4-2, 4-tr^[(^-^/v^^-)^/v]o-^y— /K N, 

N' -tT^[3- (3, 5-^-t-^^/V-4-tKn= a ri> / 73i^7V)^ p nt 0 ^-^/V]tK7 
vV, HJ:*(2, 4-v > -t-^/V^^/V)^^T^f'bs 2-(5-^/V-2-tK 
ndf-v^oirvv) ^i^o/MJTV— 2 - [2 - tKndriy - 3, 5 - « ( a , a - 

/v^y^H^x^v] -2H-^yy>!J7y- /K 2- (3, s-^-t-^^/v-2- 
tKn^^^/k) ^^y>yry — /K 2- (3— t-y^yv-5-y^vy-2-tKn 

^^7i^) -5-^nn^yy>yry-;V, 2- (3, 5— 2^— t— :/^vl>— 2— fcK 
ndr^^/v)-5-ynn^^y>UTy— /K 2- (3, 5-v > -t-T57V-2-tK 

;v) ^<l^f hUry— /V, 2- (2' -t-^y^Vvy^^W 

) -^o-y>yry— /k y^yv-3- [3-t-y^vi — 5- (2H-^^yhyry— 

- 2 - ^7v) - 4 - fcRa^:^ - /v] /nW- h - *°y y =3 —/v (#^- 
M300) £(D*g^, tKndry^^/w^yhyry— /V^f*, 2- (3, 
-t-^;V-4-fcKP^>^yy;l/)-2-n-^;Wpy^t^(l, 2, 2, 6, 6 
--<^y^/y-4-t°^yv ? /k), 2, 4-v 5 — t-y^VK7^/k-3, 5-^-t- 

y - 4 - tKndri/^yyai— j^s^f hti%> 0 

[0235] Wa^-es^i, yyy5/y2oo, yyy^yM- 17, yyy^ysp, yyy^ysp-N 
, yyy^yNs-5, /yy:yyNs-6, /yy^yNs-30, /yy^y 300, yyy^yN 
s-7, yyy^yDAH(i^_hv>-fttt>^:rtff»^'^x|iM)^ mark ao-30, 

MARK AO -40, MARK AO -50, MARK AO -60, MARK AO-616, 
MARK AO-635, MARK AO -658, MARK AO -80, MARK AO-15 
, MARK AO-18, MARK 328, MARK AO-37(£t._hV>-f tltjitftXl 
®D, IRGANOX-245, IRGANOX-259, IRGANOX-565, IRGANOX-1 
010, IRGANOX-1024, IRGANOX- 1035, IRGANOX- 1076, IRGANO 
X-1081, IRGANOX- 1098, IRGANOX- 1222, IRGANOX- 1330, IRG 
ANOX- 1425WL (i^_hV tlt)f ^-^yt^ • y^/VXM) , Sumilizer 
GM, SumilizerGA-80(^_hV^-fttt>fi*:^^M)^^^-e^§^-^fet-Rg 
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[0236] mt&±M^ftttft&%MbttmLXb£<. ffi-m~r%Z.bK£V)^:<D%}3k% 

[0237] mikW±M<v@imm*z, mm^v^m^ir^m^-moommm^M^xo. i 

[0238] < flM^^J > 

, ffc^fT ^ft^Wm^ikb^mtl (235-242) #^|E*£ 

f^tVP, ^J?fcT ^234, ^t^V32<X ^fc^326. ^t N V327, >-329, 

^^V213 (i^_hv vf» tvb^ -^-^^/v^ •^/vxi) #(Di:5^-<^y>y 

Ty— /V^k^4^^5^Vl577#(Z)J;5&hyT^^ CHIMASSORB81^ 

[0239] *7b, fc^— KT^^bl^3t0 l£L< , ^(DX^^^^T^mmir^o 
=i/n^v?^/v-1- -4-tKndrv/-2, 2, 6, 

^svM^y^mm&m, ^°y[{6-(i, 1, 3, 3-^h7^/v^/v)r^y-i, 

3, 5-hyTvV-2, 4-> ? ^/V}{(2 ) 2, 6, 6-^hy^/V-4-fc^y vV^M^y 
}],N, N' -tf^(3T^yy°nt°/k)^^^^v ? T^-2, 4-t^[N-^^/V-N 
-(1, 2, 2, 6, 6-^^^/V-4-t°^yv ? /k)T^y]-6-^tin-l ) 3, 5~h 
VTi/^m&l&)s¥X(2, 2, 6, 6-^h7^/V-4-t°^y^/V)-fe^<5r— k =»'^ 
^-tf^(2, 2, 6, Q-^Yy^/V-A-\i 0 ^^^^/V)^v-;vmi)>mfh^o 
[0240] j®p B p^-efl-^.^\ ^2tf^622LD, ^tf>^144, CHIMASSORB944LD, CH 
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IMASSORB119FL, Irgafosl68, (SX±\^'ftVh^-^-^^<iy j r/V'T^-^r^/VX 
W) , MARK LA- 52, MARK LA- 57, MARK LA- 62, MARK LA- 6 
7, MARK LA-63, MARK LA- 68, MARK LA- 82, MARK LA-87, 

(^X^^-ftUhMMitHMM). y-S— /VLS-770, /VLS-765, -^y— /PL 

S-292, -^7— /VLS-2626, 1^7— 7VLS- 1114, ^y— /VLS-744, U*y— /V 
LS -440 (i^_hV ^ftlt)£#l) t£}£j)m^^^tlhKmfe£tl^(D^nt^ 

?M^LT&>&^tfVC353, ^t^B75(^_hV^^^/^-^^>-Y/V^-^ 
[0242] L^-KT5^^^^^J«ffr5zl!Lfc^^tt^«^#fflLTtJ;<, 

[0243] ^5££lJ<Z>(£ffl*«:, ^fr>y7VS^W-r^fi^#:iOOfiAg|3^^-LTO. 1~ 

lOfiifP(Df5H-efe§'^^0^LV\ o. lfiSfp^-e^ft^^^^cD^ 

[0244] 
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